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Ultrafast exciton dynamics in ReS,
- Coherent exciton dynamics
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Ultrafast spin carrier dynamics in BiTeBr
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Personal Introduction

Sangwan Sim
» Director’s postdoctoral fellow, Center for Integrated Nanotechnologies,

Los Alamos National Laboratory (2018.01 — present)

mentor: Dr. Rohit P. Prasankumar

« Ph.D., Electrical and Electronic Engineering, Yonsei Univ., South Korea (2017)

advisor: Prof. Hyunyong Choi

Research interests

Ultrafast optical phenomena in 2D semiconductors and topological materials.
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 Ultrafast pump-probe spectroscopy
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Ultrafast response in semiconductors
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Ultrafast response in semiconductors

scattering

( \

Coherence: constant phase difference dephasing

Quantum beats, optical Stark effect, etc.

ﬂ
Los Alamos

AAAAAAAAAAAAAAAAAA




 Ultrafast exciton dynamics in ReS,

- Coherent exciton dynamics
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Rhenium disulfide (ReS,)
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Quantum beats

Quantum beats

 THz pulse generation

« Ultrafast optical modulator

« Lasing without inversion

* Quantum information processing

G  efc..

A
J. Shah. Ultrafast spectroscopy of semiconductors and semiconductor nanostructures, Springer (1999) . |_<?5 Alamos
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Quantum beats in ReS,

Polarization-dependent
quantum beats
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Polarization dependent quantum beats
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Optical Stark effect

Photon-dressed exciton
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Optical Stark effect in ReS,
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Selective observation of optical Stark shift in X,
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Selective observation of optical Stark shift in X,
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Thickness dependent exciton dynamics

S. Sim et al. in preparation (2018)
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 Ultrafast exciton dynamics in ReS,

- Incoherent exciton dynamics
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Thickness dependent exciton dynamics
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Exciton-exciton annihilation (EEA)

continuum

Ground

0.1t

14 (cm2 s'1)

0.01 |

T
—O

1 2 3

Layer number

Ground

EEArate|
as thickness?

~,
- Los Alamos

AAAAAAAAAAAAAAAAAA

— o EsT943 ——



Polarization dependent exciton dynamics

Pump: 3.1 eV
Probe: 1.5 eV ~ exciton2
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 Ultrafast spin carrier dynamics in BiTeBr
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3D Rashba spin splitting material
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N. Ogawa et al., PRB 90, 125121 (2014) If;jsAlamos

S. Sim et al. in preparation (2018) TG LasoraTory




Spin carrier dynamics in BiTeBr

Co-pol. Counter-pol.
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Spin carrier dynamics in BiTeBr
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Summary

Exciton dynamics in ReS, Spin carrier dynamics in BiTeBr
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